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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain an electrode for 
electroporation which allows very efPicient introduction 
of medicines at low voltage and gives no electric Irritation. 

SOLUTION: This electrode 1 for electroporation is to 
effect electroporation to an object to introduce a 
pharmaceutical preparation thereirrto such as skh and 
mucous membrane, and an electrode part 2 to contact 
with the object has needle electrodes 2a, 2b, 2c, and 
2d, in a density of 4-60 electrodes per cm^. 
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nrc Buieti-i«s^<D}g^«i^A^ p, figs msiis 
5offl/cm2 uwL-^t\.rdmmmmh. m&wmAz. 

[si^^4] Hufeail3tJ$,SP*^'i<'JxX7";K 4^yx- 
ISi:-rs|g^^3 tK«3?nfcxU^' had«b— 2/3 > 

^a-r s i; 3 1 BufBvx^^i'^*^ iK'L.niwmm.w^ 
Jlii:ae-r5-7x+i^^;^7-<;n*ajixgt> Mffivx 
-r ;l/AasxSt?-r x+ v^*'SnfcMfB^X4^ 

X h^85fB*e^1S8MilSO*BufaTX4^>^^7-f';l/i*co# 
?LgPfc3ta-r5Sft)^fli)gdtX@i:. fJIBTX 

t^ «Wr5ili:«r!Np®i:-rsxUi'hD.i?l^-i/3> 
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i^uL.. XX, £ig,\ &\ y/U^x-^A, x-y-:r;U«» 
-y+bTJgfig-rsxST'fe^c i:%?tSii:-rSsS* 

m 5 tcfs«g©x b h n 4? u- 3 vfflasofijg:^ 

[000 1] 

Oxl/^ had^l^— i^g >ffla<S*5j:t>*^(DxU^7 ha 

So 

[0 0 0 2] 

[se5t5«e^*i5] xu^'hn.-t^u-s/si/^aae^^A 
c cDx ^7 h D 4? u-i' 3 y&.mit&mti^ ^ma^mx 

jMjilciSffl^nTv^So C(DCi:fifl?ijK.tf!^^¥3-5 
0 2 4 1 6^1;:;^ (Proc. Natl. Acad. Sci. USA 90:10504- 
10508(1933)) lC|B«2nTV>So xL'i' hn^^U-i's 

[0 0 0 3] 

[^W*^^9iUJ:9i:t-5^S] U3b^U*A^P>±IBi£3tE 
©xU^rbnd^L/— 5/'3>ffl®fiBTl±. l|!|4j<D-t-»«:a 
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i:v^^P^gMJS«:^LT^/^/co ^CT% fiifiti. m^^A 

[000 43. :^^mn±id.mm<or^mi^^m^t^ 

i'ffl«<S©SSS15*'SMk:}g^K2nsxU'^ h n^i^u- 
[0 0 0 5] 

>3 >^^i;5rc46cDxu^ ho:^u—'>3>mn 

d^s 1 c in2 Sfc D 4 ~ 5 0 jlJgfig^nT 

m2 ~5 0^1/cm2 ^ia?n/-ciMS^1»fl§M«rS»K/^ 

flg^n— r-r^'^^'Xigi:. ^LSP^M ffl/ c ~5 0ffl 
/cmz ^^nfcTX:^^i'i^-7-r;bi:.J&?LSPA^*e^1» 

mmmiiimm-r^'rx^>iry^;]yL.mmj:mt. vx 

4^ > y 7 ^' AiBJlxS-eT X4^ :y y S nfc^x^F V 
7-<-;i'A±tca^SS/^^-><D}g^gI5«<0'^-x h*;^ 
i»1Sfli)lRa*-=<'X+>^7 ;l/AOD^?La5lc3tlg-r Sth 
tt«smx@i:. vx+>i''7-<;l/A;&^^ 
-rSTX^>'^^7'<;l/A^SXSi:. ^^^MfR^m 

fctfttWgi:. BuieSfii3titg|5t<:a@«nBaiH$f«®ffi 
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[0 0 0 6] 

[%M©iys<OJg^] *%Ra©tt^i{ciBK<oxu^ 
J^LTXb^ hn4?L'— '>3>^^DSfcJ60xU^^ h 

mssp*'tf«m«i*fiix.. cm^ arc 6 4 

~5 offl^g^snTo^^ci:^:ufc^.<DT•fe^). cnic 

xUi' ha.i? U— a i^fflW^jb^jN^-pn ^'/^i? 
«rW-rSo *%R«<?3l«*JS2lcteK(OxU'^' ha4?b- 

So 

[0 0 0 7] *^TO<Dl**«3lC^«OxU^ hnd?L' 

— > 3 lymmma. ts*^ i 2 ©i^v^-rti*^ 1 ^tc 
30 m-r^im^ Amy —soffl/cmz ^la^nfc 

«%«v^Tt..i:V^o *:%W<0tt^4tigttOxU^h 
g|5*^:i?i;xXx;K ;J<yx-v";K d^Ul'^F. d?'J;*J 

[0008] 2^%H^CDsi^]l 5 »cfe«<Ox h n >i? U 
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*V ^> ■J'nA, XX, ISSB, T;!/?^'^!^., 

mm^nmvi^i^nmfs^t&wt^^mmm}^. Mia 

hn^U-v-a >'fflmtiS<13^^gPi:A-y+>'^'*g|50 
Sl^^ fc- h i'-yl/^^BEItlSaSiJT-tT a c i: J; t) , 
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[0 0 0 9] iXT, *^^<OII)l<OJ^9|{COl,^T, Effi 

1 ) m\ ( a ) tt*5IB«<OII)SS<D}B.^ 1 
01 (b) {i*:^|^tD||)SScO}Btel t:feOtSxU^7hn 

70 T. nixb>>ha.1?U-'>3yffl^S, 2t±ISS(D*f 

t<cmS2a. 2 c i:|^@£0Si-tt«;^2 b, 2dfc*^P>fig 

0 1 ( b ) tc feV^T »±«f-^«S®*<®E 2 a . ^ffi 2 b , 

^^2 c> W^Z d ^"jmcjSSlciSM^ 
nTtz-'SAV 0 2 ti:*3V^T{i 1 ^ftlc^SSlcEM^nr 
VS, 02fc:feV>T, 1 cm^ SfcO<OSf4*S@ 

coa{±4~5 Offl*W$b<. ?P,lr»$L<a. jgtt 

20 S^Lfc<v«Ci:*->6. 1 0~3 01Ug^^ns<o*W 

XT^y. gix«^ft:ai<Dt^c75i/^-rn*^ i «j^fiE«ip4^x 

icj;?). $/c:±fBmfi!c«;|^^ffiffl-r§Cfcfci»). ffi® 

io a;i?^-i/3 yfflmffijcm:^*«ife-r5xix^ hD4?ix 

±fB0^**i^^<£fflLrcCi:£.fcOt1-««Sg^t: 
[0 0 10] xL^^? had^b— >3 yfflmS UcSlftP^ 

X, »aBlSc/^;i/X, iE?g/^;bx. JtaSEa/^yi/Xsb^ffl 

</^6.n5„ 01jiPmBEMi:LT«l 0-2 0 00 V/cm 
*W$U<, J:D»$b<«50~l OOOV/cm, 

5 0 — 5 0 0 V/cm*W^-^feS„ OLUi/ h 

nm.tLrcii^<DRcm^m (smit^^/vy^fi/xh 

SJIffiO 36. S%lcfji^ti X-(Dmm) ■S^±IB«ff i^Jg 
^^je/^/bXt Lfc i: ^O-* VbXiUti 1 0 T-r D®— 
1 0 0 S >J «>*^»* L < . Mlc»S L < (i. ]Sj9^<D 

aii{*s*^e.. 1 0 oT-f^/a^— 1 0 5UiB>T?fe5o 

X h > 3 Vfflm® 1 ^i^ffl U/cli-&(7)jlS 
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[0 0 1 1] 0 2tC^-rxU^ha4?U— S^aV 

ici^i^f^mmmmm^ l < 0 . 0 1 - 1 0 m a t& 

^^tcjf^b<(i0. 01— 5mAT*fe^o ^fc. 
jili«JEtifiF^b<JiO. 1 — 5 0 V-efeO^ 20 
L<fil— 3 0V. ^e.tC»^L<ti3-l 5v-efe . 

;l/X^a^S(tijjf ^ L< fi lOOHz-lOOOkHzt? 

i:0»^b<{il kHz — 500 kHz. ^^tc 
^ff$L<ti 1 0 kHz— 3 0 0 kHz-efe'So ON/0 

t). «fct)»SL<t±l 0 — 80%. ^i^K:!jf^U<til 

5 — 5 0%T*feSo -r:t>'h:7;j-l^— >-XJCfflV>SmS 

[0 0 1 23 :mm<Dmm'um\^^^ti^m^ti.rim 

^yS/y. T^X^yixi/V. ya^UUV (TRH) . gij 
^Jg^S*»Jiaj^;i/'t:/ (ACTH) . Mi^m^t^Jl^'eym 
ffiH^ (LH-RH) . (G ^0 

RH) . WsS^Sa^ (NG F) Ra'^OfficoS^mS 

T>^:ty^yyy (.T>iy:i"ryiyy) . iiJ¥*eas 
(PTH) . ¥«Jlg$^M>i-x;!/^> CTSH. -9* 
^nhnev) . gpfla$iM.1-^;l/^> (FSH) . 
fig^l-wl/^^ (LH) . yn-^^^v. ifii^tt14Bg$iM4^ 
B&ffi141tHiMiS4-x;l/^> (HCG) . TS{*14 
(HMG) . B!cM>i-x;l/^v. Whx 
Vvh><>?>. ^;l/:^7dr>. ^^v'hv'^. 



^— If (SOD) . ^&»*j«H? CG-csF) . m 

mitmts^^^'f^}' (VIP). A^^;i/v^-^y^K. 

"i/^K (h-ANP) ^0)^:/^FS. iJ^/l/T/^-lfVf 

y)Vtu^^i/)V^ -r-c h'^-fi^ym(o^mnM^. 
>^4^^ux. v^n^^v'^'. z^^h^i^ymo^^bmm. 

U^;\^\£y^ ^xn-zyymifiLEEm^m. xxh^v^^- 
;K •rXhX-ra>^cDtt4-x;U^>l|A^fe;5*^ ffiffl^ 

[0 0 13] U±c0.fc^tc*^Sg(OJB^tCctmf. 
Chtc<fcO. xl/>7 hn.i^U-v'H >^B7b^^M/c2iA 

So 

[0 0 14] (iifis<Dj^^2) ^^tc. :$i?im(Dmm(om 
SjgTjffi^Hffi^rfflv^rmwrSo 03 (a) - 

(e) . 1^4 (a) - (c) t^. mSPOKig;?}*^* 
-TTMmx&^o $-r. ^3 (a) ic^-rJ:-9fcc. jJ^U 

>i5?>rys. Mff7 5 ^xmco'7^;i/A) mt^^^^mM 
^^g|53±tc. ^^-xh (r^y^moBe 0 2 2) 

«:«)|5&-rSfca6cDajB|[»4, 50/^^— XOX-J^ij — ;y 

(b) tc^-Tcfc^tc. mtf^^^^mm&A. 5<o^»u^ 
^-y±ic^^mcK^ msoiim) -hmm-^hrcf^ 
Bmmy^)Vi.6^a—'r>cy^*i.. ms (c) tc^t* 

^-r'-cy^T.'r y'f^ o 03 (c) tC^-Tt^^Ttiffi 
7;^)^*S^«Hg'7^;l/A6cfcOfeffi<v S8i^J^«tcS«4 
^'i±SC^:6^T*^:^V\ CCDfcib. 03 (d) {C^-r<i: 

"5 j&^&*^tc?L^ (S5 0 /im) f3m^^nrc^y.^y 

ify^)VIxS:^m3 (e) tC^-r cfc 5 ^Cfita (VX4^V 

^y ^ fVL.mmysV'yy) . ^^v>t% -tx^^^^^^^-y/i/ 

^8cr)±*>S04 (a) ic^-T J: ^ ^ffi^— X h 9 «r3 
-T^^fV-Jf-rS (Stt^mffiJgfiKX7^^y:0 o ^klc^ 04 
(b) . (c) tC^-Tcfc^tC. Xh 9(D®{tm. 
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[0 0 15] 1^4 (c) ^DSfttS^l^^l-^xU^^ hn 

CO 0 1 6] (HSfiOfl^ffiS) ^^tc. *3?0>a«?)IISScoJg 
«:fflV>T§iH^-r^o 0 5 (a) — (c) t±*||]5BcDJg^ 

3ti«s^}tgi5, 4, 5ti:s^. ^hmmmm 

t^o 2 Oti^fe^U^i/^cfc-^tcm-^^WSg acOIH^3tj^ 
ffl53Rt;*e3»<Sl!gS6«:SSUTJgfiK$nfc7LgB. 2 1 
U x^ UVt- ^- U XX T-;!/^.-}? U T 

mm^cyyyi^^Z l a^^^Jg^^n/c/^^y^^V^gp, 2 
2(i/^^y^>^g|$2 lC)S^tC^ia^nrc^1^T^;5o 

Pim<om^mitl /im - l OOO^m . »$b<ti, 
5 /im ~ 5 0 0 /im tcjg^^n^o 5 /im cfc D/h^ < ^ 

^ \z-Dtmm(o^mz t ^ ^^^mii^;^^}! < * !9 » a 

^rc. :gRJ^-»^^Jg0^5SS*^ 5 /xm— 500/imtC 

jgfig^n^co*w^Li/\ ^-r. iisstDjg^2Tt#fcm 

11gl5 2COtft*cS1^9 atoraltC. *61i^U^l/^cJ: ^ tC?Lgl5 2 
O^fm^ (05 (a) . (b) ) o ^j^V^T% 5}<Ux^ 
b >^ N 7 A ^ U x^ h-^ 
:7 ;!/ AXti C n ^ b /c-^ ^ h :7 ^ ;l/ A 
^i:^<?D^atc:7'^>'>^gP2 1 a^Jg^L/c/^y:^>'^^ 
gP2 i^iPM-rSo :^^^:v^T% /^*y+:/^gp2 loS^tc 

;l/D-X'^ h U A^O^I^ 2 2 ^mmm^\c^t^^X 

^mt^o ^k\^^x\ ±mmm^z^mi3ixy'yyi^^2 
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1 ahVi-h>'-;l/Xti^JEttg^S§i]:^/M.TS^-r^ 

(0 5 ( c ) ) o c nic ci; 0 ^%}2#fflii9JAnf e>n 
[0017] tOK^cfc o tcm^ nrc*iifficojBffitco 

2 4ti7LgP2 0:6^^i#fflLT»A?*^tl2 3 ^Ife^l^fli 
SB^OPB^tc^iSL. xu^ hn.l^U-v/a^^ti'Sm 

/o mx^^o mxfm^ 2 3 tcmffigp 2 cDtf««@ 9 a ;?)^ 

'^m-^h^^y^y^^^z 1 tciK«fi^nfc^*ir2 2A^7L 
35 2 0 7b>^i#ffi-r^o ^^i/^Tmffi^2foms^K4, s \z 

[0 0 18] JX±0<t5tC*||Sg(7)je^{Ccfcntf. Wtt 

^fg< LfcCiiJCcfcO. xU^ hn#U-i/3 VSS*^ 

«X'rsci:*^T^§o mmmmti^i&\,^<DX\ m^^m 
mm(o^m^<Dmmcow^^mL<mmx^^o ^fc. 
X u ^ h n 4^ 5/ 3 ymnmimm^nss^t/^-^ ^ y 
fc- h %^-)\^^mmLwmx^^^ 

^"0. g^tcg^^i1^LA^pItg^T^^X^}<-^fy;l/^-f y 

mmmn:mm^w^xi^'^\^x%\i^. coit^tc^s®^ 

[00 19] 

[^SSM] 

}i\^xw^ummy'7yvm.^)\^'^m?i\.fz. mi\t'& 

l/^T. UixU^hnjtCU— i/3>fflm<S. 30ti-9->' 
T'U^^M^-h. 3 UiiS*. 3 2(iK-:^-fi!l-fe;K 3 
3(i:l^i/-/^{R!j-fe;l/Tfe^o ^"T. SM^cD'^^X^ — 
v^V hiDKgP^^^tttC^iS3 l^ljgmb. 07(0^3® 

. nmm i±m) icirt6-ti;i^:^^-yy;\/^u-^vymm 

(0. Img/ml) ^^iPU. XJSffiO (TfflO) icitV 

ymmmm^mijuLrz^ 0 i^oxu^ha^-pi^— i/3> 

ffla<ll^jg^/S3 ncg^M^-^. 0^b^i/>xu^hn 
50 .1? u-v' 3 ymmMmti^ e 2 7 . 5 h . /^;i/X*i 1 
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h 3 0*^^SI5?Ls ^0?S?Slc^Sn5 6 -ijfV^^'y 

[0 0 2 0] (itBsW '^fc. JtKWi:o^,^TxE'<§. 

m^m^Tzo 09 (a) hn^?!^— >3 
>fflm<i^^-riE®0. H9 (b) l,t^?lk(OJiU^ 

V y^-i^mm. 4 1 imvimmA o a . u >^^*em^S4 
n-bu ymm. (0. 1 mg/m 1 ) ^WiHav. n'&m 

(Till) tCfiUV^^ffiJS^^JnLfCo 09CDxlx^>h 

b^V^xU^i'hnj}?^— S/3>m?^.gB (BTX) 
1 oo4?;i/h. /^;i/Xi|Bi 5U$i>®:'3}^/Vi/X^ 1 OS 

[002 1] mmicM-r^nummmmi&moym-^ii'^ i 

0 0 h -eHfiSflRloW^*^ 2 7. 5 h -p. HfiSeiJ 

t±it^ffii(o i/4to«]E-T?fesk:fe*^*^t>e.-r. iiam 

iHSiifi{±*WgiJ<D:^*<H:«0!IJ: t) feiKi 2 ^^v^c 
>'fflm@l^fflv^5Cf:{^:J:0v JcOffiv^SjE (1/ 

Co 0 2 23 

J;0. xUi7hn4?lx-i^3>'^B6^P.^fc«A*f^fe 
PX. ^>yX7"X SSt/c:{i:ffifl::^(Drtl,->-rtlAM© 
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*^#Uxxt-;K >i?Dx— ^U'f^K. jJ?U*— 

CO 0 2 3] ^^B^tDxixi' ha4?l^— 

X7^>L-X, ^>yx-7^ 

X4^:y^7-r;l'A*?L»*^l6HtttffliS®?LS»f:Jtel-rs 
i ^ lc^X^>'y:7 ;l/i»5:*6i^ffi8§M»ci«g-r ^TX 

g-PT x4^>^^*nft:-7X*>-y7 ;l/A±k:®6^M 

^'->'<Djg^«3^co-^-x h^*eatisfliMRr>*vx+ V 
w tz-'T. ^x^^^fy-f/i/A^^^-rsTx^^^-^y-f/i/ 

?3!isw#e>nso Sit, mm&f^-S'-ymf&T.mi)\ 

is, i'nA, XX. Sm. T-;!/?— "^A. ri-y 
'ir-'KOISStca^, ^<0|^V^-fn3b^ 1 ^y 

i: L.T?< >y 4^ UTJgj5K-rsxai:-rs c fcfc J: 0 . 
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CO 0 2 4] ^mmm^m^mmmic<^n(ri. mm^ 
mmmm^mmc Amxcm^ - 5 o ffl/ c vmm 

m^nmc mm ^ nmm^ikmmm^mm^ ^ ^mmm 

cia 1 ] ( a ) :$i^mo:>mm(omm i tc^fett^xi^^^ h 
(b) ^mM(Dmm(ommiic:^^f^:x.u^hu^^u- 

(b) :^^m(ommo:>mm2ic^if^mm^(om)tyiii 
^^-rxmm (c) :^mm<omm<omm2ic^t'f^mm 

[04] (a) ^^m(Dmm(Dmm2{c^^f^mmu<D 

(c) :^nm<omm(omm2\c^if^mmm(omi&y5m 

[05] (a) 2|s:^0^(D^Sfi(omi3ti::Jott^^%}S# 



J4 



[0 6] *%0^^O^SSOJB«3K::|ott;5^*&S^fflS^J 

[07] mmmmmy^>'^ym't)\^^^-tmf&m 

10 [09] ( a ) Se^tDJi h n .-p 3 Vfflm)fg;& 
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2 m®gi5 

2 a. 2 b> 2 c. 2d fft^cSH 
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2 2. 2 4 

2 3 «A^*^*& 

3 0 ^>:/v>^*^—h 

3 1 J^/t 
3 2 K':^— 

3 3 U->— /^ffla-fe;l/ 

4 0a i^vimm 

4 0b U>^>*t*cm<l 

4 1 tSe*(OxU^ hn^U-^->3 VfflSffi 



[0 2] 



[06] 
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